The objective of the present study was to see the prevalence of anticardiolipin antibody (ACA) in Bangladeshi patients (35) with recurrent pregnancy loss. Thirty-seven women with normal pregnancy were included as control. Serum levels (mean ± SD) of ACA (u/mL) was significantly higher, whereas ANA (Ab-index) and anti-dsDNA (Ab-index) were similar in cases compared to controls (Cases vs Controls ACA: 31.8 ± 24.3 vs 10.5 ± 3.4, p<0.001; ANA: 1.07 ± 0.34 vs 0.92 ± 0.15, p>0.5; AdsDNA: 0.53 ± 0.16 vs 0.52 ± 0.18, p>0.5). The cases positive for ACA, ANA and anti-dsDNA were 37.1% (p<0.001), 20% (p>0.05) and 2.8% (p>0.1) respectively. Among the seropositive cases 4/35 (11.4%) and 4/13 (30.8%) were positive for both ACA and ANA. In controls only 2/37 (5.4%) and 2/37 (5.4%) were positive for ACA and ANA respectively and none were positive for both ACA and ANA together simultaneously. Significantly high proportion of cases had O positive blood group (23/35: 65.7%, 10/13: 76.9%) (p<0.01). The prevalence of ACA varies according to population being 37.1% (13/35) in our patients with recurrent pregnancy loss and 5.4% in controls.
Introduction

Antiphospholipid
antibody, particularly anticardiolipin antibody (ACA), is associated with a set of striking clinical features known as antiphospholipid syndrome, most notably thrombosis, recurrent pregnancy loss and thrombocytopenia 1, 2 . In a study of 65 patients with systemic lupus erythematous, 58% of those with raised serum antiphospholipid antibody levels had a history of venous thrombosis compared with 16% of those with normal level 2, 3 . Recurrent pregnancy loss, the disease of our interest, is an important feature of the antiphospholipid syndrome. In a large study of the general population, 13% of women with unexplained recurrent fetal loss were found to have raised serum antiphospholipid antibody 4 . There are also reports of raised antiphospholipid antibody in thrombocytopenia 1, 5 . ACA, antinuclear antibody (ANA) and anti-double stranded DNA antibody (anti-dsDNA) may occur together in antiphospholipid syndrome and systemic lupus erythematosus, although they are separate distinct autoantibodies 5, 6 . However, the prevalence of antiphospholipid antibody in patients with thrombosis, recurrent pregnancy loss and thrombocytopenia varies considerably between reports 7, 8 . Moreover, there are only few data on the prevalence of raised antiphospholipid antibody and their clinical associations in the general population 8 . Principally, three types of antiphospholipid antibodies such as antilipoidal antibody, lupus anticoagulant and ACA were discovered in antiphospholipid syndrome 8, 9 . Patients with ACA positive had 55% incidence of early fetal loss, at a time when 3-5% of normal population have antiphospholipid antibody in low titer [9] [10] [11] . In women with normal pregnancy, the incidence of antiphospholipid antibody is very low, as low as 0.2% for lupus anticoagulant and 2.0% for ACA 9 .
In a meta-analysis (25 studies), it was demonstrated that the magnitude of the association between antiphospholipid antibodies and recurrent pregnancy loss varies according to type of antibodies 12 . ACA and ANA may play role in mediating thrombocytopenia in other autoimmune disorders (Sjogren's syndrome, mixed connective tissue disorders, rheumatoid arthritis, systemic sclerosis) and studies evaluating pregnancy out-comes in these patients have yielded conflicting results 5, 13 .
The present case-control prospective study was therefore undertaken with the objective to know the prevalence of ACA in recurrent pregnancy loss which may help to initiate anticoagulant therapy, e.g. low dose aspirin, or any other relevant anticoagulant, therapy that may result in significant improvement in pregnancy outcome 14, 15, 16 . ANA and anti-dsDNA were also assayed in serum for probable occurrence of SLE or other autoimmune diseases in our cases 5, 13 .
Materials and Methods
A total of 35 consecutive patients with the history of three or more consecutive early pregnancy loses, i.e. recurrent pregnancy loss and/or unexplained intrauterine death, hypertension during pregnancy, intrauterine growth retardation, diabetes, systemic lupus erythematosus or any other autoimmune diseases or family history of diabetes, systemic lupus erythematosus, other autoimmune diseases, recurrent fetal loss, etc were included in the study 9 .
The diagnosis was made according to clinical criteria and partial thromboplastin time 9, 17 . A group of 37 women with normal pregnancy who were para 3 and gravid 4 th were also included in the study. After approval by the ethical committee of the MCW&H, Uttara, Dhaka, the cases and controls were taken from the outpatient department and some private hospitals of Dhaka city. After obtaining consent, proforma was completed and about 5 ml aliquot of blood was taken from each subject. The separated sera were stored frozen at -30˚C until analyzed for ACA, ANA and antidsDNA by enzyme immunoassay (EIA) technique using commercially available kits. 18, 19 .
Results
Serum levels of ACA, ANA and anti-dsDNA and their statistical analysis by Z-test and Student's ttest are stated in Table I . Mean ACA levels in cases were significantly higher compared to controls (p< 0.001). Serum mean ANA and anti-dsDNA levels in cases were similar to controls. The statistical analysis by chi-squared (χ 2 ) test revealed that significant proportion of cases (13/35, 37.1%) were positive for ACA compared to controls (2/37, 5.4%) (p<0.001). Distributions for ANA (p>0.05) and anti-dsDNA (p>0.1) were not significant. 
Discussion
The persistent presence of antiphospholipid antibodies at medium to high levels is associated with thrombosis, recurrent pregnancy loss and thrombocytopenia. Of the autoantibodies, ACA is most commonly used in clinical practice as one of the criteria for classification of primary antiphospholipid syndrome
1,2
. Serum mean ACA level was significantly elevated in our cases, whereas mean ANA and anti-dsDNA levels were similar to controls (p>0.5). High proportions of our cases were positive for ACA compared to controls (p<0.001), whereas only 20.0% and 2.8% of the cases were positive for ANA (p>0.05) and antidsDNA (p>0.1) respectively. Did these findings mean that most of the cases had primary antiphospholipid syndrome in general? Similar results were reported in another study 20 . Although positivity for ANA did not reach statistical significance, 4 of them were positive for ACA also. Did it mean that some of the cases had one or the other autoimmune disorders complicating the role of ACA in primary antiphospholipid syndrome? Systemic lupus erythematosus or other autoimmune diseases were carefully excluded clinically in any of our cases, although only one case was positive for anti-dsDNA.
Based on a number of in vitro studies, a probable explanation was suggested for the seemingly paradoxical finding that antiphospholipid antibodies may have an anticoagulant effect in vitro but be associated with thrombosis in vivo 8 . Antiphospholipid antibodies exert an inhibitory action on prostacyclin activity leading to major obstetrical complications and the thrombotic phenomenon along with reduction of prostacyclin is responsible for very high percentage of the pregnancy loss 9 . In patients with recurrent pregnancy loss, there is now good evidence that the episodes of fetal loss are due to placental infarction secondly to thrombosis 8, 21 . Moreover the administration of low dose aspirin to patients with recurrent pregnancy loss with antiphospholipid syndrome, which reduces platelet thromboxane A2 production by inhibiting cyclooxygenase, resulted in a significant improvement in fetal outcome [14] [15] [16] 21 . It is now generally believed that, phospholipidbinding proteins or phospholipid-protein complexes, rather than phospholipids, that constitute the real target of antiphospholipid antibodies [22] [23] [24] . Recent studies suggested that antiAnnexin V and anti-prothrombin and anti-β-Sub 2-glycoprotien 1 antibodies may play important role in recurrent pregnancy loss in antiphospholipid syndrome with or without autoimmune disorders.
Thus, the possibility exist that ACA negative cases in our study may have other autoantibodies as noted above [22] [23] [24] [25] [26] .
Another interesting finding in the present study was that 23 cases had 'O' positive blood group of which 10 patients were ACA positive, while only 3 patients were ANA positive (p<0.001). Did these results mean that associations exist between serum ACA level and 'O' positive blood group in our cases? Literature survey could not reveal much towards answering this question. However, one study reported non association of ABO blood groups with diabetes mellitus in Bangladesh 27 . Another study showed association of ABO blood groups with malignancies for some of the organs and tissues 28 . Since our results were statistically highly significant, explanations through further studies must be found regarding the probable role of ABO blood groups in recurrent pregnancy loss.
In conclusion, the prevalence of ACA in recurrent pregnancy loss varies according to population being 37.1% in our cases. In women with normal pregnancy the prevalence of ACA is usually very low being 5.4%.
